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(57) Abstract 

The present invention pertains to an etch chemistry and method useful for the etching of silicon surfaces. Although the method may 
be used for applications such as trench isolation and micro machining, it is particularly useful in the deep trench etching of silicon where 
profile control is particularly important In the case of deep trench etching, at least a portion toward the bottom of the trench is etched 
using a combination of reactive gases including fluorine-containing compound which does not contain silicon (FQ; a silicon-containing 
compound (SQ, which preferably also contains fluorine; and oxygen (O2). When the SC is a fluorine-containing silicon compound, die 
volumetric ratio of the FC to SC ranges from about 25:1 to about 1:10, and the volumetric ratio of the O2 to SC ranges from about 10:1 to 
about 1: 10. When the SC is a non-fluorine-containing silicon compound, the volumetric ratio of the FC to SC ranges from about 100: 1 to 
about 1 : 10, with the volumetric ratio of the O2 to SC ranges from about 10: 1 to about 1: 10. Hie FC compound may be selected, for example 
but not by way of limitation, from the following: F2O, F2O2, NF3, NOF, NO2F, SFs, SF4, S2F2, S2F10, CF4, CH2F2, CHF3, and CH3F. The 
most preferred FC is SFs. When the SC contains fluorine, the SC may be selected, for example, from the following: SiF4, Si2F6, SiHF3, 
SiH2F2, SiH3F, Si20p6, SiCfeFi. and SiCiFv TT*e most preferred fluorine-containing SC is SiF* When die SC does not contain fluorine, 
the SC may be selected from silicon-containing compounds such as SiBr4, SiHBrs, SfflfeBri, SiHsBr, SiCU, SiHCb, SiH2G2, S1H3CI, 
Si2Cl$, SiH4, Si2H$, SisHg, Si^Hio, S1H2, Stffel, QHnSi, and SiiCzH^Oz)^ by way of example. The use of a fluorine-containing silicon 
compound is preferred as a means of improving the etch rate and removing debris from the etched surfaces, while providing supplemental 
silicon availability for protection (passivation) of the etched mask sidewall and the upper etched portion of the trench, during etching of 
the bottom portion of the trench. 
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FIG. 4 (PRIOR ART) 
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FIG. 2 (PRIOR ART) 
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